Stimulation of adenosine 3',5'-monophosphate formation in rat cerebral cortical slices by methoxamine: interaction with an alpha adrenergic receptor.
Methoxamine elicits a rapid accumulation of adenosine 3',5'-monophosphate (cyclic AMP) in rat cerebral cortical slices with maximal effects at 100 muM. The accumulations of cyclic AMP elicited by this amine are completely blocked by the alpha adrenergic antagonists, phenoxybenzamine and dihydroergokryptine, partially blocked by the alpha antagonist, phentolamine, and unaffected by the beta blocking agent, propranolol, or by the local anesthetic, tetracaine. The magnitude of the accumulations of cyclic AMP elicited by methoxamine in cerebral cortical slices of four rat strains (F-344, ACI, BUF, and Sprague-Dawley) exhibit a strong negative correlation with spontaneous motor activity and a positive correlation with the magnitude of norepinephrine-elicited accumulations of cyclic AMP. The stimulatory interaction of methoxamine with alpha adrenergically regulated cyclic AMP-generating systems differs from the interaction of norepinephrine with alpha receptors as evidenced by the following observations: 1) the stimulatory effects of methoxamine and norepinephrine are nearly additive; 2) the stimulatory effects of methoxamine and adenosine are nearly additive, whereas the effects of norepinephrine and adenosine are much more than additive. Methoxamine, however, does not increase further the magnitude of accumulation of cyclic AMP elicited by a combination of norepinephrine and adenosine. The results are consonant with the interaction of methoxamine with alpha adrenergic receptors which are normally activated by norepinephrine only to a marginal extent. However, in the presence of adenosine, these receptors are now sensitive to activation by norepinephrine.